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(57} ABSTRACT

A sample-and-hold circuit comprising a diode bridge
that includes a first serial branch including first (T1) and
second (D3) D.C. diodes connected in parallel with a
second serial branch including third (T;) and fourth
(D4) D.C. diodes. At least one end (B) common to the
above two serial branches is connected to a first switch-
able current source (T3, T4, I) providing a sampling
state in which the current source (I) is coupled to the
first common end (B) and a blocking state in which it 1s
uncoupled from the first common end (B). The first
branch comprises an input terminal (E) for receiving an
input voltage, and the second serial branch includes an
output terminal (S) connected to a memory capacitor.
In order to switch the bridge by means of a single cur-
rent source, the third diode is constituted by the base-
emitter path of a first transistor (T2) whose collector is
connected to a supply voltage source. The second com-
mon end (A) of said two branches is now the junction
point of the first (T;) and third (T7) diodes and a first
resistor (R) 1s inserted between the second common end
(A) and the supply voltage source (V). The first
switchable current source is connected to the second
common end (A) in the blocking state.

25 Claims, 2 Drawing Sheets
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BRIDGE TYPE SWITCHING CIRCUIT HAVING A
SINGLE SWITCHABLE CURRENT SOURCE

FIELD OF THE INVENTION

The present invention relates to a switching circuit,
specifically for a sample-and-hold circuit, comprising a
diode bridge that includes a first serial branch compris-
ing first and second diodes, connected 1n parallel to a
second serial branch comprising third and fourth di-
odes. At least one first end common to the above two
serial branches i1s connected to a first switchable current
source having a first state in which it is coupled to the
first common end and a second state in which it is un-
coupled from the first common end. The first seral
branch has an input terminal at the junction point of the
first and second diodes and is arranged to receive an
input voltage. The second serial branch has an output
terminal at the junction point of the third and fourth
diodes. In the case where the switching circuit is used 1n
a sample-and-hold circuit, the output terminal is con-
nected t0o a memory capacitor, the first state is a sam-
pling state and the second state is a blocking state.

Prior-art sample-and-hold circuits feature simulta-
neous switching of two current sources, the one realised
with PNP transistors and the other with NPN transis-
tors. In the usual manufacturing methods of integrated
circuits the PNP transistors are distinctly slower. Fur-
thermore, perfect synchronization of the switching of
different types of transistors is hard to obtain.

U.S. Pat. No. 3,597,633 discloses a switching circuit,
specifically for a sample-and-hold circuit, in which a
single switching operation 1s performed, that of a tran-
sistor, but this circuit does not provide the switching of
genuine current sources.

SUMMARY OF THE INVENTION

According to the present.invention, a switch for a
sample-and-hold circuit is proposed in which the
switching of a single current source, preferably per-
formed with the aid of NPN transistors, is sufficient to
achieve the main desired object.

A switching circuit according to the invention is
characterised in that the third diode is constituted by
the base-emitter path of a first transistor whose collec-
tor i1s connected to a supply voltage source, in that a
second end common to said two branches is the junc-
tion point of the first and third diodes, and in that it
comprises a first resistor inserted between said second
common end and said supply voltage source, and in that
the first switchable current source is arranged to be
coupled to the second common end in the second state.

The first switchable current source may comprise a
first differential stage arranged to switching a current
source of a-given amplitude between said first and sec-
ond common ends respectively, in the sampling state
and 1n the blocking state, in response to-a control signal.

The circuit according to the invention may comprise
in a first embodiment a current generator arranged to
inject at the second common end an equalizing current
that varies with the input voltage so as to render the
balance of the bridge independent of said input voltage.

The current generator may thus be a second switch-
able differential stage arranged in a manner such that
said equalizing current is derived from a second current
source of a given amplitude. The second differential
stage may comprise second and third transistors whose
emitters are coupled through second and third series-
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connected resistors having a junction point which 1is
connected to the second current source. The base of the
second transistor is arranged to receive said input volt-
age. The collector of the second transistor is connected
to the supply voltage source. The base of the third
transistor is connected to receive a reference voltage
and its collector 1s connected to said second common
end. The latter embodiment makes it possible to obtain
a good linearity in the equalization.

The second current source may have the following
value:

Vee — Vi

I' = R

with R =%(Vcc—- Veg — V)

Vi maximum value of the input signal V,
V p: minimum value of the input signal V,
R: value of the first resistor |
V pE: base-emitter voltage of a transistor
Vee: supply voltage
I: amplitude of the first current source of a given value.
In this manner all current I' is used to realise the
desired equalization.
An optimal linearization of the correction is then
obtained when:

R 2kT

2 q

R

Ry = Rs = Vi—7s

Log 3

According to a preferred embodiment the balance of
the bridge is independent of the input and supply volt-
ages, and for this purpose the first current source is
arranged in a manner such that its current I varies ac-
cording to a given law, that 1s to say:

Vee — Ve
I=—F%"

According to an advantageous variant of this em-
bodiment, the first current source is arranged as a cur-
rent mirror circuit having a proportion K to a second
current source whose amplitude 1s a function of the
supply voltage and which applies a part of its current to
a third current source whose amplitude is a function of
the input voltage, so that the amplitude of the first cur-
rent source is in accordance with the law mentioned
hereinbefore. '

The second current source may comprise a second
resistor having a first terminal connected to the supply
voltage source and a second terminal connected to the
third current source, the second resistor being arranged
such that the current of the second current source lin-
early depends on the value of the second resistor.

The proportion K between the currents of the second
and fourth current sources preferably has a value of

Ry

2 m—

K R

where R4 is the value of the second resistor (R41n FIG.

5).

The third current source may comprise a second
transistor whose base is coupled to said input voltage,
whose collector 1s connected to said supply voltage
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source and whose emitter is connected 1n series with a
third resistor and a fifth D.C. diode, and also a third
transistor whose collector 1s connected to the second
terminal of the second resistor to deliver the desired
current, the junction point of the third resistor and the
fifth diode being connected to the base of the third
transistor.

Thus one obtains a current mirror circuit supplying a
current as a function of the input voltage.

The dimensions of the third transistor and the fifth
diode are preferably chosen such that they passed cur-
rents at a ratio N and in that:

Rig
N =R

R0 designating the value of the third resistor (Rip in
FIG. §).

A second current generator may be arranged for
Injecting a transient current to said first common end
during a change from the sampling state to the blocking
state sO as to pass a transient current through the first
differential stage.

The second current generator may, according to a
preferred variant, comprise a further transistor (T3 in
FIG. 5) whose collector is connected to the supply
voltage source, whose emitter is connected to the first
common end (B) and whose base is connected to the
supply voltage source via a further diode (Dsin FIG. )
connected in series with a fourth resistor (Rsin FIG. 5)
and also connected to an output terminal of a switching
circuit arranged to connect it to a fourth current source
(Qs 1n FIG. 5), whose amplitude 1s proportional to that
of the first current source (Qz in FIG. 5), when the
change is made from the first to the second state. The
second and fourth diodes are advantageously of the
Schottky type.

BRIEF DESCRIPTION OF THE DRAWINGS
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the following text, given by way of non-limiting exam-
ple, with reference to the drawings in which:

. F1G. 1 shows a conventional prior-art sample-and-
hold circuit;

FIG. 2 shows a sample-an&-hold circuit comprising a 45

switching circuit according to the invention;

FIG. 3 shows a variant according to the invention,
correcting the influence of the value of the input volt-
age on the stored voitage;

FI1G. 4 shows a version of this variant providing
improved linearity, and

FIG. 5§ shows a preferred embodiment of the inven-
tion providing static (input and supply voltages) and
dynamic corrections.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a conventional diagram of a sample-
and-hold circuit. It shows a diode bridge having two

50

33

branches, the one constituted by diodes D and D3 and 60

the other by diodes D; and D4. The junction point A of
the diodes D and D3 is connected to a current source
I; through a switch 2. The junction point B of the di-
odes D3 and D4 i1s connected to a current source I

through a switch 1. The junction point of the diodes D1 65

and D3 constitutes the input E of the sampler which
receives an input signal V. to be sampled. The junction
point of the diodes D7 and D4 constitutes the output S of

4

the sampler. It is connected to a capacitor C which
stores a voltage V..

In the sampling mode the switches 1 and 2 are closed.
The voltage V; at the terminals of the capacitor C is a
copy of the voltage V.. One has V.=V when the cur-
rent in the capacitor C is zero, the diodes Dy and D3 are
identical as well as the diodes D3 and D4, and the cur-
rent sources I and I supply a current of the same value.

In the blocking state, obtained by simultaneously
opening the switches 1 and 2, the bridge presents a
high-impedance state (infinite if the diodes are assumed
to be perfect) and the voltage Vsampled previously is
stored 1n the capacitor C.

This type of arrangement presents a certain number
of disadvantages, that is to say:
the necessity of pairing the current sources I and I3;
the necessity of simultaneously switching the current

sources I1 and I,;
the practical requirement to utilize a PNP transistor

current source (source I,) which contributes to limit-
ing the switching rate in the case of the customary
manufacturing methods for integrated circuits, for
which the PNP transistors are slower than the NPN
transistors.

The circuit of FIG. 2 provides an embodiment in
which no more than one current source switches and
which may be done utilizing only NPN transistors for
more speed in the case of the customary IC fabrication
methods.

In lieu of the current source I, and the switch 2, a

resistor R 1s inserted. The diode D; 1s realised in the
form of an NPN transistor T whose base and collector
are short-circuited and whose emitter is connected to
the input E. The diode D is replaced by an NPN tran-
sistor T2 whose emitter is connected to the output S and
whose collector-base path is connected in parallel to the
resistor R. The diode D could be constructed differ-
ently but this embodiment ensures the best identity of
the characteristics with the diode D». Finally, a current
source I 1s inserted to be switched either at the ju::ction
point of the diodes D3 and D4 (point B) or at junction
point A of the bases of the transistors T and Tx.

A transistor T3 of the NPN type has its collector
connected to a first end common to the two senal
branches, i.e. point B, and receives at its base a switch-
ing signal V. A transistor T4 also of the NPN type has
its collector connected to a second end common to the
two serial branches, i.e. point A, its emitter connected
to that of transistor T3 and receives at its base a refer-
ence voltage Vref;. The transistors T3, T4 form a first
switchable differential stage which, together with the
current source I, form a first switchable current source.

In the sampling mode (V > Vref)) the transistor T3 1s
conductive and transistor T4 1s blocked. The current
passing through resistor R has for its value:

Vee — VBETI — Ve
R

I =

V BeT) designating the base-emitter voltage of the tran-
sistor T, V. designating the supply voltage.

For another perfect copy of the voltage V, the cur-
rent passing through the four bridge elements (transis-
tor Ty, collector-emitter path of the transistor T, di-
odes D3 and D4) must be equal to I/2. The resistor R
must thus pass a current equal to 1/2 (disregarding the
base current of the transistor T32). We thus have:

i
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Vee = VBEN — Ve (1)

R=2 7

It should be observed that the presence of transistor
T, allows of an accelerated charging of the capacitor C.

In the blocked state (V < Vrefi), the transistor T4 1s

conductive and the transistor T3is blocked. The resistor
R then passes by a current equal to I. In the resistor R
this current produces a voltage drop which 1s double
the one obtained in the sampling mode, which makes it
possible to cut off the transistors T and T3. No current
passes through the diodes D3 and D4 any longer. The
bridge is thus rapidly brought to a high-impedance
state.
- The structure described hereinbefore presents one
approximation (formula (1)) because the sampling con-
ditions are not independent of the voltage V. to be
sampled.

In FIG. 3 an improved circuit is proposed which
comprises an equalizing circuit that may be added to
other elements which are not modified for that matter.
This circuit includes a current generator comprising a
second switchable differential stage TS, T6 together

with second and third series-connected resistors R2 and

R3 and a second current source I'.

The equalizing circuit comprises two transistors T's
and Tg¢ of the NPN type whose emitters may be con-
nected by two series-connected linearizing resistors R

and R to the junction point of which is connected a

current source I'. The base of the (second) transistor T
is connected to the input E and its collector is con-
nected to the source of supply voltage V... The base of
the (third)- transistor T¢ receives a reference voltage
Vrefs and its collector is connected to the point A. The
function of this equalizing circuit is to tap the excessive
part of the current that passes through resistor R in
order to maintain in the transistor T a constant current
equal to 1/2 and to thus ensure the equality of the cur-
rents in the two branches of the bridge for any input
voltage V.. |

Let us assume that Vg is the minimum voltage to be

sampled.

Let us assume that Vg is the maximum voltage to be
sampled.

Let us assume that Igzis the current passing through
the transistor T¢ when V.=V g and Igp is the current
passing through the transistor T¢ when V.=Vp.

We thus have:

Vee — VBEN — VH )
——a—— =7 + I
Vee = ¥VBen — VB ()
from which:
Vg — V.
fep — Ieg = VL= YE

R

All current I' may be chosen to pass through the
transistors Ts when V.=V, that is, I¢xg =0,
We thus have:
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2(Vee — VBEN — VA
R=———F"
All current I' may also be chosen to pass through the
transistor T when V.=V g, that is, Igg=1'. With these
two accumulated hypotheses we thus obtain:

Vg — Vg
I'=—%—

The function of resistors R; and Rj3, having the same
resistance value, is to improve the linearity. Their value
may be calculated at the operating points where the
current I’ is distributed between the transistors Ts and
T in a proportion of 1, §. That is to say:

Vg + Vreﬂ

o 2

Ve 3

;EI VE=

It will be sufficient to perform the calculation for either
of the two operating points for reasons of symmetry of
the structure.

Let us assume that

VH + Vrep2 3V + Vi

Ve 2 = 3

Let us assume that Igs is the current passing through
resistor R; and that Ig3 is the current passing through
the resistor Raj.

The linearity is ensured if at the aforementioned oper-
ating point:

Igz=3%T
Ipz=3T

The result is that the equality of the voltages at the
common point of the resistors R; and R3 can be written
as: )

Vg + Vg 3

" Vg + Vg

Ral = — - VeETs — Ral

VpeTs and V geTg designating the base-emitter voltage
of the transistors Ts and Tg. -
From which

RoI Vir — Vg
—  — - (VBETS — VBET6)
2 4
Assuming that
1 { Ve— VB  2%T
RZ=R3—I.( 0] — g LogB)
From which
R _ 2T _R

The permissible dynamic for the sampler may be aug-
mented by introducing level shifting diodes. FIG. 4
shows an embodiment in which transistors T7and Tgare
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arranged as emitter-followers and have current sources
I7 and Ig connected to their respective emitters. These
transistors are connected to the bases of transistors T
and Tg, respectively, so as to deliver their respective
input signals V,and Vref; to transistor Ts and Ts.

According to FIG. 5 the current source I is realised
in a manner such that it balances currents in the two
branches and thus the quality of the copy does not de-
pend on any varnations, more specifically as a function
of temperature, of the input voltage or the value of the
supply voltage V. etther.

This object is achieved when using the transistors Q;
to Q4, Toand T for obtaining the desired variation law
for the current I.

The input voltage V,is shifted by a base-emitter volt-
age Ve with the aid of a transistor Ts having its emitter
coupled to a current source Iis.

Under these conditions, the formula (1) becomes:

Vee — Ve
R

I=2 @

The current I is produced by a transistor Qi whose
collector is connected to the coupled emitters of the
transistors 13 and T4 and whose emitter is connected to
the common mode pole. The transistor Qg forms a cur-
rent mirror circuit having the proportion K to a transis-
tor Q3. The transistor Q3 has its base connected to that
of the transistor Q1, its collector connected to the sup-
ply voltage V. through a resistor R4 and its emitter
connected to the common mode pole. A transistor Tg
has its collector connected to the supply voltage V,, its
- base to the collector of the transistor Q; and its emitter
to the interconnected bases of the transistors Qp and Q.
The current passing through the collector of the transis-
tor Q2 thus linearly depends on the value of the resistor
R4 (and the supply voltage V). In order to calculate
the current passing through the resistor Ry, the latter is
considered to be connected in series to two diodes. A
transistor Q3 has its collector connected to that of the
transistor Q2, its emitter to the common mode pole and
has its base connected to that of the transistor Qg ar-
ranged as a diode by means of a short-circuited base-
collector with which it forms a second current mirror
circuit having a ratio N. A transistor Tio receives on its
base the input signal V,, has its collector connected to
the supply voltage source V..and its emitter to the base
of transistor Q4 through a resistor Rig.

Let us assume that K 1s the proportion between the
emitter dimensions of the transistors Qi and Q3, and N
the proportion between the emitter dimensions of the
transistors Q3 and Q4.

Let us assume that Ig1, 12, 103, Ips and IRr4 are the
respective currents in the collectors of transistors Q,
Q2, Q3and Q4, and the current flow through the resistor
R4.

We then have Ig1=L1.

Alternatively:

Ig1=kigy=K(Ir4—Ig3)=K(IR4— Nlgs)

We have

Vee — 2VBE
Ry

IR4 =
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-continued
r Ve — 2VgE
o4 = Rig
where
Vee — 2V BE Ve — 2VgE

for = K( Re ' R )

I = K _ KN g (N L
o= AR T Rio ¢ BE\ "Rio ~ Ra

This expression 1s to be identified with the formula (4),
where:

Ry = 22
thus
KN,
Rig = K

2

Under these conditions the balance of the bridge is
independent of the voltage V. and the supply voltage
Ve, which thus also suppresses the temperature deriva-
tives of these parameters. |

The circuit represented in FIG. § also includes means
intended to improve the dynamic operation while en-
suring the simultaneity of the blocking of the current in
the transistors T and T3 and also the diodes D3 and Da.
The blocking of the transistors T; and T; occurs when
the transistor T4 passes the current 1. Actually, at that
moment the potential at point A has for its value
V.— V.and the whole current passing through resistor
R passes through the transistor T4 as well. .In contradis-
tinction thereto, the collector current of the transistor
T3 temporarily continues to flow through the diodes D3
and D4 until transistor T3 is blocked.

The current passing through diode D4 during this
temporary situation is produced by the capacitor C
which is slightly discharged. This introduces a slight
systematic error in the value of the stored voltage.

A transistor Ti3 has its collector connected to the
supply voltage source V.. and its emitter to the point B
(the junction point of the cathodes of diodes D3 and Dy
and the collector of transistor T3) and has for its func-
tion to supply to the collector of transistor T3 said tran-
sient current in order to ensure said simultaneous block-
ing state and to avoid said temporary discharge of the
capacitor C. In order to realize this its base is connected
to a terminal of a serial branch comprising a resistor Rs
and a diode Ds, the other terminal of the branch being
connected to the supply voltage source V... A transistor
T1s whose emitter is connected to the input E of the
bridge shifts the level of the input signal V.by Var. A
current source Ijs forces a continuous current into its
emitter. The diodes D3 and D4 are Schottky diodes. The
base of the transistor 1318 connected to the collector of
a transistor T11 whose emitter is coupled to that of a
transistor T12 whose collector is connected to the sup-
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ply power voltage source V. The bases of the transis-
tors T11 and Ty, receive the respective voltages Vref;
and V, that is to say, that their operation is simultaneous
with that of the transistor pair T3 and T4. A current
source (transistor Qs) 1s connected to the emitters of the
transistors 111 and Ti3. The base of the transistor Qs is
connected to that of the transistor Q; so that identical
currents pass through the collectors of these two tran-
sistors if the transistors have the same dimension. If the
bridge 1s conductive, V, has a low level, the transistor
T 1115 conductive and the transistor T3 1s blocked. If the
bridge blocks, the transistor T3 is conductive so that it
produces the transient current needed by the collector
of the transistor Tj.
The operating conditions are thus the following:
if the bridge is conductive, the base of transistor Ti3
(point C) 1s to be V.-V gg. Its base-emitter voltage
thus has in effect the value V pg, the voltage of a D. C.
Schottky diode (0.5 V) and the transistor Ti3 is

blocked. If Q; and Qs have the same dimension, one

has Iga=1gps, Ips designating the collector current of
Qs, from which:

R

Rg

2(Vee — Vo)
R

Vee — Ve
R

VL‘E - VE
R4

!
fgsz-r

‘The potential at the base of the transistor T3 thus has
the value:

Rs
Vee — R4 (Vee — Ve) — VBe = Ve — VBE
where Rs=R4.

When the bridge is blocked, the voltage V increases
rendering transistor T2 conductive and blocking tran-
sistor T11. |

The potential of the base of the transistor Ti3 in-
creases, and this may thus supply the transient current
to transistor Ts.

As the diodes D3 and D4 are of the Schottky type
(D.C. voltage Vps (~0.5 Volt), the voltage swing on
the collector of transistor T;; 1s equal to
(Vpe—~Vps)—0.3 V to render the transistor 113 con-
ductive.

This small swing permits a very fast response.

It 1s possible to improve the security of the blocking
state of the transistor Ti3 when the bridge is fed by
choosing Rs>R4 and adding one transistor Ti14 whose
base receives the input voltage V., whose collector is
connected to the supply voltage source V. and whose
emitter 1s connected to the point C.

The invention is not restricted to the embodiments
described and represented hereinbefore. More particu-
larly, the diodes D3 and D4 are not of necessity
Schottky diodes if transistor T3 is used in the dynamic
correction structure. In effect, it is sufficient that, for
example, the proportion’ between the dimensions of the
transistor T13 and the diodes D3 and D4 realised in this
hypothesis on the basis of bipolar transistors is such that
a negligibly small current passes through transistor T3
when the bridge is conductive.

It should furthermore be observed that all of the
functions and particularly the improvement of the dy-
namic operation are realised with the aid of transistors
of the same type, preferably the NPN type, which
makes it possible to avoid the dissimilarities due to dif-
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ferent properties, more specifically in transient condi-
tion of different types of transistors.

In particular, the improvement of the dynamic opera-
tion can be realised with transistors of the same type as
those used for switching the first switchable current
source (in particular the second current source and the
first differential stage).

I claim:

1. A switching circuit comprising: a diode bridge that
includes a first serial branch comprising first and second

.diodes, connected in parallel to a second serial branch

comprising third and fourth diodes with at least one first
end common to the two serial branches connected to a
first switchable current source providing a first state in
which it is coupled to the first common end and a sec-
ond state in which it 1s uncoupled from the first com-
mon end, the first serial branch having an input terminal
at a junction point of the first and second diodes for
receiving an input voltage, the second serial branch
having an output terminal at a junction point of the
third and fourth diodes, wherein the third diode com-
prises the base-emitter path of a first transistor having a -
collector connected to a supply voltage source, a sec-
ond end common to said two branches being a junction
point of the first and third diodes, a first resistor con-
nected between said second common end and said sup-
ply voltage source, and wherein the first switchable
current source i1s coupled to the second common end in
said second state.

2. A circuit as claimed in claim 1, wherein the first
switchable current source comprises a first switchable
differential stage connected so as to switch a current
source to satd first and second common ends in the first
state and in the second state, respectively, in response to
a control signal.

3. A circuit as claimed in claim 2, which further com-
prises a current generator arranged to inject at the sec-
ond common end an equalizing current that varies with
the input voltage so as to render the balance of the
bridge independent of said input voltage.

4. A circuit as claimed in claim 3, wherein the current
generator comprises a second switchable differential
stage arranged so that said equalizing current is derived
from a second current source.

5. A circuit as claimed in claim 4, wherein the second
differential stage comprises second and third transistors
whose emitters are coupled through second and third
series-connected resistors to a junction point which 1s
connected to the second current source, a base of the
second transistor receiving said input voltage and its
collector being connected to the supply voltage source,
a base of the third transistor receiving a reference volt-
age and its collector being connected to said second
common éend.

6. A circuit as claimed in claim 5, wherein the base- -
emitter paths of the second and third transistors are
connected in series with respective fourth and sixth
level shifting diodes. |

7. A circuit as claimed in claim §, wherein the second
current source has the following amplitude:

Ve — Vp
P=_R_

with R=%(V¢.,-— VeE — Vi)

V r: maximum value of the input signal V,
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V p: minimum value of the input signal V,

R: value of the first resistor

V pE: base-emitter voltage of a transistor

Ve supply voltage

I: amplitude of the first current source.

8. A circuit as claimed in claim 7, wherein the second
(R7) and third (R3) resistors have the same value, equal
to:

R 2kT

2 q

R

Re = Ry = Vi 75

Log 3

9. A circuit as claimed 1n claim 2, wherein the first
current source provides a current (I) that varies accord-

ing to a given law as follows:
VEE - VE
' =—f—
where

V=the supply voltage

V.=the input voitage

R =resistance value of the first resistor.

10. A circuit as claimed in claim 9, wherein the first
current source comprises a current mirror circuit hav-
ing a proportion K to a second current source whose
amplitude is a function of the supply voltage and which
applies a part of its current to a third current source
whose amplitude i1s a function of the input voltage,
whereby the amplitude of the first current source is in
accordance with said given law.

11. A circuit as claimed in claim 10, wherein the
second current source comprises a second resistor hav-
ing a first terminal connected to the supply voltage
source and a second terminal connected to the third
current source, the second resistor being connected
such that the current of the second current source lin-
early depends on the value of the second resistor.

12. A circuit as claimed in claim 11, wherein the
proportion K between the currents of the first and sec-
ond current sources has a value of:

Ry

K=2 =
where R4 is the resistance value of the second resistor.

13. A circuit as claimed in claim 11 wherein the third
current source comprises a second transistor whose
base is coupled to said input voltage, whose collector is
connected to said supply voltage source and whose
emitter 1S connected in series with a third resistor and a
fifth diode, and a third transistor whose collector is
connected to the second terminal of the second resistor
to deliver the desired current, a junction point of the
third resistor and the fifth diode being connected to the
base of the third transistor.

14. A circuit as claimed in claim 13, wherein the
dimensions of the third transistor and of the fifth diode

are chosen-such that they pass currents in a ratio N,
wherein:

R
N = 10

R4

R0 designating the value of the third resistor and Ry
designating the value of the second resistor.

15. A circuit as claimed in claim 13 which comprises
a current generator for injecting a transient current to
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said first common end (B) during a change from the first
state to the second state.

16. A circuit as claimed in claim 15, wherein the
current generator comprises a fourth transistor whose
collector 1s connected to the supply voltage source,
whose emitter is connected to the first common end and
whose base is connected to the supply voltage source
via a sixth diode connected in series with a fourth resis-
tor and also connected to an output terminal of a
switching circuit for connecting it to a fourth current
source, whose amplitude is proportional to that of the
first current source, when a change i1s made from the
first to the second state.

17. A circuit as claimed in claim 3, characterised in
that the second (D3) and fourth (D4) diodes comprise
Schottky diodes.

18. A circuit as claimed in claim 16 wherein the first
and fourth current sources have the same amplitude and
in that:

Rs=Ry

Rsand R4 designating the resistance values of the fourth
and second resistors, respectively. |

19. A circuit as claimed in claim 15 wherein the first
switchable current source and the current generator
comprise semiconductor elements of the same type.

20. A sample-and-hold circuit comprising a switching
circuit according to claim 1 and a memory capacitor
connected to said output terminal of the switching cir-
cuit, the first state being a sampling state and the second
state being a blocking state.

21. A circuit as claimed in claim 4 wherein the second
current source has the following amplitude: |

Vg — Vg

r = -

with R =< (Ve — Vg — Vi)

V i maximum value of the input signal V,

V p: minimum value of the input signal V,

R: value of the first resistor

V BE: base-emitter voltage of a transistor

Vee: supply voltage

I: amplitude of the first current source.

22. A circuit as claimed in claim 10 wherein the third
current source comprises a second transistor whose
base is coupled to said mnput voltage, whose collector 1s
connected to said supply voltage source and whose
emitter is connected in series with a second resistor and
a fifth diode, and a third transistor whose collector-is
connected to a terminal of a third resistor to deliver a
desired current, a junction point of the second resistor
and the fifth diode being connected to the base of the
third transistor.

23. A circuit as claimed in claim 1 which further
comprises a current generator for injecting a transient
current to said first common end during a change from
the first state to the second state.

24. A circuit as claimed in claim 3 which further
comprises a second current generator for injecting a
transient current to said first common end during a
change from the first state to the second state.

25. A switching circuit as claimed in claim 1 wherein;
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the first switchable current source comprises a difier- trode of one of said second and third transistors
ential amplifier including second and third transis- ‘whereby said current source is exclusively coupled
tors coupled to said first and second common ends, to said first and second common ends in said first
respectively, and to a current source common to and second states, respectively, and
said second and third transistors, 5  a capacitor coupled to said output terminal.
means for applying a control signal to a control elec- * * * * x
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